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assumed scale represents the arithmetical value of the quotient obtained by dividing the thrust by the weight P which causes it.
The line so obtained we name the line of thrust. Now we show that this line coincides with one of the catenary curves, to wit: 1st, if the arch is of constant cross-sections it coincides with a catenary due to fictitious loads yds applied at each element ds of the neutral axis, y being the ordinate of this element of the neutral axis with reference to the chord; 2nd, if the moment of inertia / of the cross-section of the arch is variable, the fictitious loads are quotient of yds divided by /. The line of thrust can therefore be constructed as a catenary curve, or polygon approximately, due to known loads.
We have already constructed the lines of influence on straight girders by this same method and we discover that the segments of the ordinates comprised between the line of thrust (a line drawn once for all, whatever may be the cross-section with respect to which the line of influence is sought) and the lines of influence of the arch regarded as a simple straight girder, when we lay them off to a convenient scale and one varying from one cross-section to another, give the true ordinates of the lines of influence of the arch. Thus these last are found in their turn to be obtained by the construction of equilibrium polygons.
The line of thrust by reason of the simplicity of its geometrical definition and construction may be regarded as the basis of a, new and general graphical solution of the problem of arches requiring operations no more complex than Eddy's method. It consists in this: 1st, construct, first of all, the line of thrust which depends solely upon the geometrical form of the arch; 2nd, this, line being known, by the principles of superposition, it furnishes at once the thrust caused by any loading whatever, continuous or discontinuous; 3rd, combining this force with those directly applied, it is sufficient to treat the arch as if it was placed upon its supports in the manner of a straight girder, built in or not according as the arch itself is built in or not.
In the last chapter of Section II. we have treated the important problem of the action of the wind upon large frames. In calculations of this action it is generally taken for granted that the moment of flexure which the wind produced at the top of an arch is independent of its rise, so that it is sufficient in this way